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Trochlear calcification and intraorbital foreign body in
ocular trauma patients
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Objective:    To distinguish trochlear calcification and
intraorbital foreign body after eye injury in order to avoid
misdiagnosis  as well as mistreatment.
Methods:    The orbital CT images of 403 patients, who
visited the Eye Hospital or the Second Affiliated Hospital of
Wenzhou Medical College during May 2005-April 2007, were
reviewed. The diagnosis of trochlear calcification and in-
traorbital foreign body was made together by a skilled radi-
ologist as well as an ophthalmologist. General information
and CT characteristics in the patients with trochlear calcifi-
cation were collected.
Results:    Using CT scan images, 27 among 403 pa-
tients (6.69%) were identified with trochlear calcification.
Three patients (3/27, 11.11%) were misdiagnosed by radi-
ologists as intraorbital foreign body. Among the 27 patients
with trochlear calcification, 23 (85.19%) were male and 4 (14.81%)
were female, with an unilateral calcification in 7 patients
(7/27, 25.93%) and bilateral in 20 (74.07%) . The highest
occurrence of trochlear calcification was in 31-40 years old
group (13/403, 3.23%) which reached to 12.87% (13/101) after
age-correction. There were 3 types of trochlear calcification on
the basis of CT images: commas, dot and inverted “U”.
Conclusions:    The trochlear calcification is not an un-
common phenomenon and should not be diagnosed as in-
traorbital foreign body, especially when it co-exists with
eye injury in 31-40 years old group.  Injury history and our
classification method on the basis of CT images could help
to avoid misdiagnosis.
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The trochlear apparatus, a cartilaginous struc-ture through which the superior oblique tendonand its sheath pass, is located at superior and
inner part of orbit with a “U” shape. The trochlear appa-
ratus allows smooth movement of the superior oblique
muscle. Usually the trochlear apparatus cannot be seen
in the CT scan of the orbit. However, under certain
circumstances, a dense particle could be visible either
unilaterally or bilaterally at the location of trochlear appa-
ratus in CT scan image. This particle is known as tro-
chlear calcification. Since the trochlear calcification does
not have any clinical signs or symptoms, most cases are
ignored by radiologists as well as ophthalmologists.
However, sometimes trochlear calcification can be mis-
diagnosed as intra-ocular foreign body particularly when
it co-exists with eye injury. The lack of ability to distin-
guish trochlear calcification from foreign body during
diagnosis could thus probably misguide the further
course of treatment.
At present time, orbital injuries are increasing with
a heavy traffic and construction over the country. Re-
cently we had a few ocular trauma patients with tro-
chlear calcification who were initially misdiagnosed as
intraorbital foreign body. Referring to these cases, this
study was designed to review 403 cases of orbital CT
scan images. We attempt to develop a classification
method based on observing morphological characters
of trochlear calcification. The proposed classification
method could bear considerable clinical significance to
avoid misdiagnosis as well as subsequent mistreatment
particularly in young patients with ocular trauma.
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METHODS
We randomly reviewed orbital CT scan images of
403 patients who visited the Second Affiliated Hospital
of Wenzhou Medical College during 2 years period from
May 2005 to April 2007. All these cases that were ini-
tially misdiagnosed having an intraorbital foreign body
were included in this study. The patients were from 9
days after birth to 78 years old with a mean age of 35
years.  Of the 403 patients, 294 were male and 109
were female. The original reason for most of patients to
have their orbital apparatus scanned was eye trauma,
which included orbital fractures, intraorbital foreign body,
eyeball injury with or without foreign body, intraorbital
tumor, thyroid disease, nasal sinusitis, etc.
CT scans were made by the 16-slice spiral CT (Philip
Brilliance Scanner, Holland) with a 3-mm interval axial
section as well as coronal section in some cases (120
kV, 180 mA, 512 ×512 image matrix).  The diagnosis
of trochlear calcification and intraorbital foreign body
was made together by a skilled radiologist as well as
ophthalmologist. Patient’s demographic information
such as age, sex and other medical history were also
collected.
RESULTS
The occurrence of trochlear calcification among 403
ocular trauma patients was found to be 6.69% (27/403).
As shown in Table 1, among the 27 confirmed cases of
trochlear calcification, 23 (85.19%) were male and 4
(14.81%) were female. The occurrence of trochlear cal-
cification in male patients was twice over female
patients. The occurrence of unilateral trochlear calcifi-
cation was 25.93% (7/27) while bilateral trochlear cal-
cification was 74.07% (20/27). The occurrence of tro-
chlear calcification in different age groups is shown in
Table 2, in which the range of age was from 15 years to
75 years with an average age of 42 years. Among all the
age groups, the highest rate of occurrence of trochlear
calcification was in 31-40 year-old group (13/403, 3.23%)
and reached to 12.87% (13/101) after age-correction. To
our knowledge this is the first study that observed a very
high level of trochlear calcification occurrence in young
patients. Moreover, the total occurrence of trochlear cal-
cification in age group of 41-50 years was almost half
(7/403, 1.74%) of 31-40 years group but after age-cor-
rection it was almost the same (7/55, 12.73%).
Based on various shapes on CT images, trochlear
calcification could be classified into 3 types: (1) comma
trochlear calcification (CTC), (2) dot trochlear calcifica-
tion (DTC) and (3) inverted “U” trochlear calcification
(ITC) (Figs. 1 and 2). The most common observed form
of trochlear calcification was CTC (66.67%), followed
by DTC (22.22%) and ITC (11.11%, Table 3).  In order to
verify the efficacy of our classification  method, we re-
viewed all the patients with trochlear calcification. Ini-
tially there were 3 patients identified by radiologist to
have a foreign body. However, by careful re-review us-
ing the classification  method, the foreign body was
identified as trochlear calcification. Thus the classifica-
tion  method was helpful in eliminating misdiagnosis.
Table 1. Gender distribution of the patients with trochlear
               calcification
        Gender           Gender distribution           Gender correction
Male
Female
Total
23/27(85.19%)
4/27(14.81%)
27/27
23/294(7.82%)
4/109(3.67%)
27/403
*Gender correction: male or female patients with trochlear calci-
fication/a total of CT images matched by gender.
Table 2.  Age distribution of the patients with trochlear
                calcification
 Age group (year)       Total case                 Age correction
 1/79 (1.27%)
3/92 (3.26%)
13/101 (12.87%)
7/55 (12.73%)
 2/41 (4.88%)
1/35 (2.86%)
≤20
21-30
31-40
41-50
51-60
>60
1/403 (0.25%)
3/403 (0.74%)
13/403 (3.23%)
7/403 (1.74%)
2/403 (0.49%)
1/403 (0.25%)
* Age correction: patients with trochlear calcification in age group/
a total of CT images matched by age.
The history of one of the misdiagnosed patient was
as follows: A 45 years old male patient came to the eye
hospital with the right eye injured for 4 hours by a nail.
Examination: V OD HM/30 cm, a “V”-shaped lacera-
tion on the right cornea, a shallow anterior chamber
Table 3. Occurrence of various forms of trochlear calcification
 Gender     CTC                   DTC                 ITC                   Total
Male
Female
Total
15
  3
18 (66.67%)
5
1
6 (22.22%)
3
0
3 (11.11%)
23
  4
27
CTC: Comma trochlear calcification; DTC: Dot trochlear calcification;
ITC: Inverted U trochlear calcification.
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and rupture of anterior capsule with lens cortex in ante-
rior chamber. B-type ultrasound scan: vitreous haze.
CT: a high dense small particle on the upper and inner
part of right orbit. The patient was diagnosed having
intraorbital foreign body by a radiologist. However, upon
DISCUSSION
Very few papers have been published on the tro-
chlear calcification.1-5 The occurrence of trochlear cal-
cification has been known to be 3% -12% as reported
by few articles. Murray et al1 reported 100 orbital CT
scans with a 3% bilateral ossification of the trochlear
apparatus. Hart et al2 studied CT scan images of 159
patients and reported 12% (19 patients) occurrence of
trochlear calcification. Ge et al3 reported 17 cases of
trochlear calcification. All 17 patients were male adults
with 15 bilateral and 2 unilateral cases. Wu et al4 re-
ported occurrence rate of trochlear calcifications to be
89% in male and 11% in female with an average age of
54 years. In our study, the occurrence of trochlear cal-
cification was 6.69% in total of 403 CT images, with 6
times higher in male than female patients. This ratio
was reduced to 2 times after gender-correction. The
results of the studies indicate that the occurrence of
trochlear calcification is not highly gender dependent.
Trochlear calcification was uncommon in patients less
re-examination by an ophthalmologist after using the
classification method, a dense comma particle that was
initially diagnosed as foreign body was found connected
with the superior oblique muscle and the diagnosis was
corrected as trochlear calcification (Fig. 2).
than 40 years old, otherwise strongly suggestive of un-
derlying diabetes,  but it was seen in one fourth to one
third of patients who were >50 years old. However in
this study, we observed a youngest trochlear calcifica-
tion patient who was only 15 years old, and a very high
rate of trochlear calcification in patients who were 40
years old without any diabetic history. To our
knowledge, this is the first report which observed high
level of trochlear calcification incidence in relatively
younger patients.
The pathogenesis of trochlear calcification is not
known so far. Moreover, the reasons for high prevalence
rate in old age group observed by others and young
age group observed in this study are also not known.
The proposed causes of trochlear calcification include
inflammatory, degenerative and metabolic processes,
e.g. the reported occurrence of trochlear calcification
in diabetic as well as non-diabetic patients is 29% and
9% respectively.2 The original reasons for orbital CT
scan in our study included orbital fracture (14 /27, 51.85%),
Fig. 1. The classified shapes of trochlear calcification in CT scan images. A: Bilateral comma-shaped trochlear calcification in a 15 years
old male patient with ammetropia. B: A dot-shaped trochlear calcification in a 28 years old male patient with orbital fracture. C: Bilateral
inverted “U”-shaped trochlear calcification in a 40 years old male patient with head injury. D: Unilateral inverted “U”-shaped trochlear
calcification in a 27 years old male patient with orbital fracture.
Fig. 2. Trochlear calcification showed a connection with superior oblique muscle on 2 serial axial sections (A and B) and a coronal section (C).
xtl
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intraorbital tumor (3/27, 11.11%), thyroid disease (3/
27, 11.11%), eyeball injury (3/27, 11.11%) and others
such as ammetropia, nasal sinusitis, pneumonia and
trigeminal neuralgia (1/27, 3.70% for each of them).
There is no statistical significance in the correlation
between trochlear calcification and metabolic diseases.
No morphological description for the trochlear cal-
cification on CT scan was reported previously. Here we
found 3 types of shapes appeared on CT images with
trochlear calcification: comma, dot and inverted “U”. The rea-
son for existence of such variety of shapes could prob-
ably be dependent on the position of patients while tak-
ing the CT scan, or which part of trochlear apparatus is
calcified. These morphological characters might help
to reduce the chance of misdiagnosis. In our 27 cases
of trochlear calcification, almost all the trochlear calci-
fications were ignored by radiologists because without
any description except 3 cases who were misdiagnosed
as intraorbital foreign body after ocular trauma.  The
misdiagnosed 3 cases were firstly made by radiolo-
gists but after careful examination and identification by
our classification method, they were eventually diag-
nosed as trochlear calcification by ophthalmologists.
From this series, we know that trochlear calcifica-
tion is not uncommon but little attention has been paid
to it especially for its clinical significance. It is critically
important for a radiologist as well as ophthalmologist
to have a proper knowledge of trochlear calcification.
The misdiagnosis of trochlear calcification as foreign
body sometimes leads to adverse consequences es-
pecially when it co-exists with eye injury. The high oc-
currence of trochlear calcification in population of  40
years old might increase the tendency of misdiagnosis
because eye traumas most likely happen in this age
group. Therefore it is critical to distinguish trochlear cal-
cification from intraocular foreign body when eye trauma
exists.
Differentiation to trochlear calcification with intraor-
bital foreign body mainly depends upon (1) injury history:
whether or not the diagnosis of intraorbital foreign body
matched with injured eye, the direction of mechanical
force and foreign body into the eye; (2) CT image: tro-
chlear calcification is small regular particle with certain
shape and size, mostly symmetric with clear border,
connected with superior oblique muscle in some section;
however, intraorbital foreign body is irregular, uncertain
size and shape with coarse border, no connection with
muscle for the intraorbital foreign body.  Our morpho-
logical classification based on CT images will be help-
ful to reduce misdiagnosis.
Trochlear calcification is a common physical phe-
nomenon and should not be diagnosed as intraorbital
foreign body. Due to increasing numbers of ocular
trauma patients and CT scanning, it is critical for our
radiologists and ophthalmologists to have a proper
knowledge on trochlear location, occurrence of trochlear
calcification, as well as its morphology on CT scan so
as to prevent misdiagnosis and subsequent
mistreatment.
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